Pt(acac) 2 , AgNO 3 , Cu(acac) 2 , Fe(acac) 2 , Pd(acac) 2 , RhCl 3 , Co(acac) 2 poly(vinylpyrrolidone) (PVP; Mw 8000), were purchased from Alfa Aesar Co.Ltd, and Bi(NO 3 ) 2 , KI, KBr, KCl, tris (hydroxymethyl ) aminomethane, HCHO solution (37 wt%), formamide, and acetone were purchased from Sinopharm Chemical Reagent Co. Ltd . All the chemicals were analytical grade and used as received without any purification for the Synthesis of PtAgBi, PtAgBiCo nanoplates and PtAg, PtBi, PtCo, PdAgBi, RhAgBi nanostructures.
PtBi all the reaction conditions were similar as PtAg except we replace AgNO 3 by BiNO3, and for PtCo nanostructures synthesis we added Co(acac) 2 along with Pt(acac) 2 .
Electrochemical Measurements:
Oxidation reduction reaction (ORR) electrochemical measurements of PtAgBi and PtAgBiCo catalyst were performed using a standard RDE system. Electrochemical test was performed on Princeton P4000 electrochemical workstation, using three electrode cell. The reported potentials are specified relative to the RHE scale. Prior to the experiment, glassy electrode was polished with alumina suspensions powder to yield a mirror finish on a felt polishing pad. Then, as prepared PtAgBi, PtAgBiCo nanoplates or Pt/C NPs were dispersed in 0.80 mL of H 2 O, 0.20 mL of ethanol, and 10 µL of Nafion solution (0.05 wt%) by soniocation for more than 1 h to form a homogeneous catalyst ink. The catalyst ink was transferred to the surface of the glassy carbon (GC) electrode and dried at room temperature. ORR measurements were performed oxygen saturated 0.1 M HClO 4 solutions using GC-RDE at a scan rate of 10 mV s −1 with or without methanol at a rotation speed of 1600 rpm and CV measurements were performed in N 2 -saturated solutions. The mass activity, which is the current per unit mass (molar conc. determined through ICP-OES analysis) of the Pt/C and PtAgBiCo/C Catalyst, is the corresponding current at the potential of 0.9 V RHE and mass of samples can be calculated. For CO-stripping experiment to calculate ECSA, the catalyst was saturated with high purity CO by bubbling CO into the electrolyte for 25 min. By flowing N2-gas for 15 min, the residual CO was then removed. The CO-stripping curve was recorded from 0.05 to 1.55 V with a scanning rate of 50 mV s −1 . The CO-ECSA value was calculated by integration of charges between 0.82 and 1.1 V using the charge between the first and second cycles. The measured charge was then normalized using the theoretical value of 420 µC cm −2 , mass of catalyst Pt , and scanning rate, i.e., 50 mV s −1 . In CV curve the current densities were normalized reference to the geometric area of RDE(0.196cm 2 ).
Characterization:
Transmission electron Microscopy (TEM) and high-resolution transmission electron microscope (HRTEM) were recorded on a HITACHI H-7700 TEM with an accelerating voltage of 100 kV, and FEI Tecnai G2 F20 S-Twin high-resolution TEM equipped with energy dispersive spectrometer (EDS) analyses at 200 Kv. The samples for HRTEM analysis were prepared by dropping ethanol dispersion of samples onto 300-mesh molybdenum grids.
X-ray diffraction (XRD):
XRD patterns were measured with a Bruker D8-advance X-ray powder diffractometer operated at 40 KV voltage and instrument run at a scan rate of 0.02 deg / s in the angle range of 5° to 90° and the wave length of the incident radiation was λ = 1.5418 Å.
X-ray photoelectron spectroscopy (XPS):
XPS measurements were conducted on a scanning X-ray microprobe (Quantera SXM, ULVAC-PHI. INC) operated at 250 kV, 55 eV with monochromated Al Kα radiation. Table S2 . Mass Activity of PtAgBiCo/C Catalyst.
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